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The effectiveness of DDT and other insecticides when
properly used as indoor residual spray (IRS) to combat
malaria is not in question [1]. However, the high body
burden of DDT of those protected is very high [2], and
the human health consequences due to IRS insecticides
of those protected are of great concern [1-3]. What may
be questioned though are the effectiveness, health
impacts, social consequences, and sustainability of some
IRS alternatives. Many promising ‘silver bullets’ (using
anything but IRS) to beat malaria over the last number of
decades have come and gone. Yet, the one proven
method, IRS, gets less recognition or attention. IRS inter-
rupts transmission where most infections occur - the
home. It is also at home where those most likely to suffer
malaria - babies, children and pregnant mothers - are to
be found. The negative part of the IRS message though,
remains the inevitable co-exposure of the very same sus-
ceptible groups to IRS insecticides. Protection by IRS
comes at a cost, creating a paradox -protection from
deadly malaria may carry a health burden due to the IRS
chemicals used [1,3].
Policy formulation, negotiating fora, and the develop-
ment of research priorities via consensus (some possibly
burdened with other agendas) seem not to be good plat-
forms to deal with intractable paradoxes. IRS with chemi-
cals seems out of vogue and often relegated in favour of
the enticing promises of high-tech or new methods.
IRS as a method has remained almost unchanged since
de Meillon pioneered it in South Africa in 1936 [4]. Com-
bining basic biological knowledge about reproductive
behaviour of the female vector mosquito with residual
toxic chemicals within and close to residential areas where
most infections occur, is effective at preventing transmis-
sion, but bad at preventing chemical exposure and uptake
of the chemicals by residents. We believe that a vast scope
of options to improve on IRS remain to be explored that,
while maintaining effective transmission prevention will
also significantly reduce human exposure to IRS chemi-
cals. Options for further exploration include inter alia:
better application, more selective areas of indoor applica-
tion, mosquito irritability and repellency, better formula-
tions, and new chemicals [1].
Maintaining a proven top-down IRS strategy supported
by an effective hospital and clinic system requires a
minor inconvenience but no other behavioural changes
by the inhabitants [5], ecological engineering, biological
interventions or modifications, or vaccinations. The
mostly non-intrusive IRS allows inhabitants and commu-
nities the freedom for social interactions and economic
betterment unhindered by the inconvenience of most
some other current forms of preventing malaria. For the
foreseeable future, IRS with adequate supporting health
infrastructure will remain a mainstay of malaria preven-
tion, will most likely have a role in malaria elimination in
any endemic area, and/or will remain the fall-back
method in case of failure of alternatives. In the mean
time, we can and should re-evaluate what works (IRS),
and make it work better.
Author details
1School of Environmental Sciences and Development, North-West University,
Potchefstroom 2520, South Africa. 2Department of Water and Environmental
Studies, Linköping University, 58183 Linköping, Sweden. 3Department of
Urology and University of Pretoria Centre for Sustainable Malaria Control,
University of Pretoria, Pretoria 0001, South Africa.
Published: 15 October 20121School of Environmental Sciences and Development, North-West University,
Potchefstroom 2520, South Africa
Full list of author information is available at the end of the article
Bouwman et al. Malaria Journal 2012, 11(Suppl 1):P14
http://www.malariajournal.com/content/11/S1/P14
© 2012 Bouwman et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
References
1. Bouwman H, van den Berg H, Kylin H: DDT and malaria prevention:
addressing the paradox. Environ Health Perspect 2011, 119:744-747.
2. Bouwman H, Kylin H, Sereda B, Bornman R: High levels of DDT in breast
milk: intake, risk, lactation duration, and involvement of gender. Environ
Pollut 2012, 170:63-70.
3. Bouwman H, Kylin H: Malaria control insecticide resdues in breast milk:
the need to consider infant health risks. Environ Health Perspect 2009,
117:1477-1480.
4. De Meillon B: The control of malaria in South Africa by measures
directed against the adult mosquitoes in habitations. Q Bull Health Org
League Nations 1936, 5:134-137.
5. Bornman M, Schlemmer L, van der Walt T, van Dyk C, Bouwman H:
Implications of health education and intervention strategies arising from
children’s caregivers concerns following successful malaria control. Trans
R Soc Trop Med Hyg 2012, 106:408-414.
doi:10.1186/1475-2875-11-S1-P14
Cite this article as: Bouwman et al.: The paradox of the effectiveness of
IRS insecticides (including DDT) and its impacts on human health - what
can we fix if it isn’t broken? Malaria Journal 2012 11(Suppl 1):P14.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Bouwman et al. Malaria Journal 2012, 11(Suppl 1):P14
http://www.malariajournal.com/content/11/S1/P14
Page 2 of 2
